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FIREWORKS SPECIAL EFFECTS IMPROVE EACH YEAR -The chemistry of fireworks 
hasn't changed since the Chinese started making them before the birth of Christ, said Jeff 
Sturgill, associate research engineer in the materials engineering division of the University of 
Dayton's Research Institute. 
"But the quality of fireworks is getting a lot better," he said. He cites improved color quality 
and new special effects such as the geometric burst patterns of stars, rectangles and circles as 
examples. 
Sturgill started making fireworks with adult supervision at age 11, when his father enlisted a 
friend in the fireworks business to teach his sons the chemistry of making and shooting off 
fireworks. "My dad wanted to get us involved in chemistry," he said. "The principle upon 
which fireworks operate is an example of basic chemistry. It's an oxidation reduction reaction," 
Sturgill said. However, he said making fireworks is "more of an art than a science." 
For about 15 years in the 1980s and early 1990s, Sturgill and his father and brothers worked 
with a Michigan fireworks company to set off commercial fireworks displays for towns in Ohio 
during the July 4th holiday. 
"Typically, fireworks factories consist of separate buildings on large empty farmlands way out 
in the middle of nowhere," he said. Fireworks companies hire teams of free-lancers to shoot off 
the fireworks during the holidays. At least one of the shooters on a team must be licensed by the 
state fire marshal's office, he said. 
Sturgill said he stopped his involvement in the company about four years ago because of safety 
concerns. He said it is important that shooters follow precautions such as sinking the mortars in j 
the ground and separating and sealing the shells in containers before they are lit. 
Typically during a show, two shooters load the shells into the mortars, one shooter walks along 
and lights the fuses and the other shooter guards the storage area against sparks. "It is 
terrifying, sparks raining on top of you," he said. 
Sturgill advises spectators at a commercial fireworks displays to stay a safe distance from the 
shooters. "People always try to get really close to the action, but they should follow whatever 
distance the police and fire officials recommend," he said. 
Sturgill also advises people to refrain from lighting the "backyard variety" fireworks that are 
' illegal in Ohio. "They are just asking for trouble because usually they don't know what they;'re 
doing." 
For media interviews, call Jeff Sturgill at (937) 229-3622. 
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